. Thus, while various phases have been induced in enteric bacteria, these apparently were artifacts which occurred rarely, if at all, in nature and resulted from changes produced in the natural antigens.
These changes were not additive changes but were substitutions and in no instance was the number of flagellar phases of the organisms increased. Diphasic organisms, after change of one of the phases to an induced antigen, still ex hibited variation only between two points of reference, as did the original culture.
It was not until recently that Enterobacteriaceae which possessed three naturally oc curring H antigens were found.
Edwards and Fife (1960) recognized an Arizona sero type which had the antigenic formula 5, 29:33:21:40.
The three H phases , 33, 21, and 40, were known to occur naturally in other serotypes and were completely reversible at will in all directions.
Later, Taylor and Lee (1960) recognized a culture of S. Wor thington which had the antigenic formula 1, 13, 23:z:1, w:z43 . The third phase was known to occur naturally in a number of cultures of S. senftenberg.
The z43 phase could be changed to z or 1, w at will and natural phase variation occurred between the z and 1, w components but neither of these was induced to revert to z43 which was irretrievably lost. LeMinor and Edwards (1960) working with S . hamilton (3, 15:z27) found that upon cultivation in semisolid medium which contained z27 serum a 3, 15:e , h:1, 2 form indistinguishable from S. goerlitz was obtained. Here again, the e, h and 1, 2 phases were easily reversible but it was only with difficulty in many trials that z27 was recovered upon three occasions from the 1, 2 phase.
From the foregoing summary it is apparent that organisms which have three natural phases have been found only rarely and that only the triphasic Arizona type recognized by Edwards and Fife contained three natural, readily reversible flagellar antigens.
The purpose of the present paper is to describe two additional Arizona serotypes which possessed three reversible phases .
MATERIALS AND METHODS
The two cultures to be described were isolated from the feces of normal snakes by the methods using DHL agar plate according to Sakazaki, Namioka, Osada and Yamada after enrichment with selenite broth. The methods used in the biochemical and serological examination of the culture were those described by Edwards and Ewing (1955) , Edwards, Fife and Ramsey (1959) , and Sakazaki, Namioka and Ishii (1959) .
RESULTS
The biochemical properties of the two cultures were those of typical members of the Arizona group as detailed by Edwards, Fife and Ramsey (1959) except that culture 2134-59 produced indol. Both cultures produced acid and gas from lactose within 24 hours . The serological characteristics of the cultures were as follows :
Culture 2127-59 (CDC 736-60) was agglutinated strongly by Arizona O group 5 serum in slide tests and in tube tests reacted to the titer of the serum. From absorption tests it was evident that the O antigens of 2127-59 were not identical with those of the test strain of O group 5 since the titer of the serum was reduced only 50% after absorption. However, since the organism possessed no antigenic relationships to other Arizona O groups, the culture was classified simply as a member of O group 5 rather than to introduce further complexities into the Arizona scheme by the establishment of additional 0 THREE FLAGELLAR  PHASES  IN ARIZONA  GROUP  175 subgroups.
When first tested with H sera, the culture reacted only with Arizona H39 serum. When a single colony of that phase was placed in semisolid medium which contained H39 serum, the organisms recovered from the spreading growth were agglutinated both by H23 and by H30 sera.
These sera are known to give cross reactions so the antigen was tested with the two sera which had been mutually absorbed. Again agglutination occurred in both.
The form in question then was grown in one tube of semisolid medium which contained H39 and absorbed H23 sera and in a second tube which contained H39 and absorbed H30 sera. Spreading occurred in both tubes. From the first was isolated a form which behaved as a typical H30 phase and from the second a culture which seemed identical with H23. Closer examination of these two lines revealed that this was the case and that two distinct H antigens were involved. The results of agglutination and absorption tests with these antigens are given in Table 1 . The data included in the table demonstrate the presence in the culture of three distinct H phases, one identical with the test strain of H23, the second identical with the test strain of H30, and the third identical with the test strain of H39. After the presence of the three phases was proved, their reversibility was investigated. They were found to be fully reversible and any one of the three phases could be obtained from either of the other two by cultivation in the appropriate combinations of sera which had been absorbed to remove common agglutinins. Single colony isolation was interposed between each change of phase. Both antigens H23 and H39 occur in combination with phase 2 antigens in other types. Hence, both have been designated previously as phase 1 antigens.
On the contrary, H30 occurs typically with phase 1 antigens and has been designated in many types as phase 2. Therefore, the antigenic formula of 2127-59 has been designated as 5 : 23: 39: 30.
Arizona 05 is closely related to Salmonella O antigen 48, Arizona H23 to Salmonella H antigen 1,z13, and Arizona H30
to Salmonella H antigen 1, 5. Arizona H39 is identical with a new Salmonella H antigen z47 which is to be described by the writers in a subsequent paper. Culture 2134-59 (CDC 738-60) was agglutinated to the titer of Arizona 028 serum and in absorption tests removed all agglutinins from the serum.
When the H antigens of the culture were first examined agglutination occurred only in H33 serum.
Growth of the organism in semisolid medium which contained H33 serum resulted in the recovery of a form which was agglutinated in H25, H38 and H40 sera. H38 and H40 cross react in high dilution and H33 is less closely related to H40 . H25 is related to none of the three.
Carefully absorbed aliquots H33, H38, and H40 :sera were prepared so that all cross reacting were removed and the culture again was examined.
The form which migrated in the presence of H33 serum again was agglutinated by H25 serum and by absorbed H38 and H40 sera. This form when placed in semisolid medium which contained H25 serum and absorbed H33 serum yielded a phase which was agglutinated only by the absorbed H38 and H40 sera.
When placed in semisolid medium which contained absorbed H33 and H40 sera the above mentioned form yielded a phase which was agglutinated only in H25 serum. Thus, there appeared to be at least three distinct flagellar components in the culture. Efforts then were made to separate the form which agglutinated both in absorbed H38 and H40 sera into two phases which would agglutinate only with one or the other of the sera.
These efforts were not successful and it appeared that a complex flagellar component was present in the culture and that this component was related to H antigens 38 and 40 but was identical with neither.
This assumption was confirmed by agglutination and absorption tests which are detailed in Table 2 . It was evident that one phase of the culture was identical with Arizona H33, the second with H25 and the third a complex phase related to H38 and H40 but identical with neither. The reversibility of these phases was next investigated and again it was found that each of the three phases could be changed to either of the others and that these changes apparently could be continued indefinitely.
Here again, single colony isolation was interposed between each change in phase. The designation of the third phase involved an arbitrary decision since it was identical neither with H38 nor with H40. Since the component was agglutinated to half the titre of H40 serum but to a much lesser degree by H38 serum, the phase was designated simply as H40. Arizona H antigen 33 occurred previously in combination with phase 2 antigens and was designated as phase 
